Assessment for Learning (AfL) and its various permutations are used in educational institutions across the world and extensively supported by empirical research (Stobart 2008). However, Stobart observes "given that AfL has largely been driven by academics, it is surprising to find that the theoretical underpinnings have been very much in the background" (Stobart 2008 p149). This paper addresses this deficit in theory and its impact on the AfL framework. It examines the theoretical evidence which can support AfL. A much more solid theoretical basis exists than is perceived by the literature, and a clearer delineation of this will provide increased credibility for AfL within the education community
Introduction
Assessment for Learning (AfL) and various permutations of this can be found in use in educational institutions across the world: it began as a distinct movement in the UK which is based on principles to support learners through assessment. AfL has disseminated four interventions: questioning, feedback through marking, peer-and selfassessment, and formative use of summative tests. It is founded on empirical research based on promoting learning from assessment. It is associated with the Assessment Reform Group and the work of Black and Wiliam (Stobart 2008 p147) .
It is difficult to conceive of any major educational movement which has inspired academics and teachers worldwide which is not firmly grounded in theory: but this is the reality of AfL. Initially, this paper will examine the claims for theory and how comprehensive or not this theory claims to be, how these claims are then changed and attenuated, and how this theory is perceived by those proposing it and those external to it. A theory which is compatible with the aims of AfL will be presented.
The assessment process
Wiliam notes that 'Assessment is then considered as a cycle of three phases (eliciting evidence, interpreting evidence, taking action)' Black 1996 p537, Wiliam 2000 p1) .
From this we can summise that assessment is one single process: the three phases are part of a cycle and thus link up to each other. Taras (2007 p365) notes that it is never quite clear who is involved in either the assessment cycle or uses the information, producing ambiguity as to the assessors and users. The result of this process (including the 'evidence' which is presumably the feedback as to whether the work is appropriate or not) becomes summative or formative depending on its use because of :
"…the need to integrate (or at least align) the routines of informal classroom assessment with more formal assessment practices. It has become conventional to describe these two kinds of assessment as formative and summative assessment respectively, but it is important to note in this context that the terms 'formative' and 'summative' do not describe assessments-the same assessment might be used both formatively and summativelybut rather are descriptions of the use to which information arising from the assessment is put. (Wiliam 2000 p1, which reiterate Wiliam and Black 1996 p538) Except that here there is further ambiguity between summative and formative not just with the use of the assessment but also with the context, that is between the informal classroom assessment and formal assessment: as Taras (2007 p61) notes, between process and product. Furthermore, "Here there is ambiguity between the assessment, i.e. student work, and the assessment, i.e. product of tutor 'evaluation'; and the use to which the latter is put, i.e. formative or summative assessment. This is in addition to a new differentiation between formative and summative assessment to denote informal classroom assessment, as opposed to formal assessment processes respectively." (Taras 2007 p365) If we take the 'process' at face value, which we must remember can start or stop at any of these stages (Wiliam and Black 1996 p540) , i.e. "eliciting evidence, interpreting evidence, taking action" (Wiliam and Black 1996 p537 , how can this cycle fit into a theory of assessment, including process, product and function and be made explicit and clear?
Strange as it may seem, this process is not related in any way to Sadler (1989) and Sadler is used for one definition of formative assessment -that of product assessment, without in any way relating it to the process. One obvious question comes to mind: can 'evidence', whether elicited or interpreted be equated with feedback? Logically, I would have assumed that it must, and yet this discussion of 'process' is divorced from and kept separate from issues of feedback.
Definitions of formative assessment as a process
The second major problem with AfL theory is that definitions of formative assessment are multiple and uncoordinated (Taras 2007 p365) . Dual definitions of formative assessment appear across the literature: one is based on Sadler (1989) and has formative assessment focusing on product assessment (Wiliam 2000 p15, Black 2003c p2, Black et al 2003 . The other is a classroom learning and teaching pedagogy process (Black 2003a, b, c; Wiliam 1994 , 2000a , b, 2000 , Wiliam and Black 1998 p8, Black et al 2003 .
Even within Black et al 2003 there are two different processes of assessment offered which do not integrate or support each other.
"Such assessment becomes formative assessment when the evidence is used to adapt the teaching work to meet learning needs." (Black et al 2003 p2) They continue that formative assessment can cover different methods and different ways of using the feedback and that this can occur many times within one lesson:
"It has to be within the control of the individual teacher and, for this reason, change in formative assessment practice is an integral and intimate part of a teacher's daily work." (ibid p2)
From this it follows that formative assessment is part of teaching methodology and has more to do with teachers than learners, thus seeming to contradict the initial definitions. The second process of formative assessment in the book, which seems to be a dramatic conceptual leap, does not seem to be in accordance with the initial definition. When discussing the central concept of feedback (ibid, p13-15) as expressed by Sadler 1989 , they note that his comment on feedback which state that it requires information on some attribute, which it compares to the desired level in order to identify a gap; finally the information is used in order to alter the gap.
"With small changes of terminology, the above four steps could be a description of formative assessment." (ibid p15) This is Sadler's definition of formative assessment. This differs from the initial definitions by Black et al and by Black and Wiliam in that firstly, it has to do with learners in that it assesses their work and not teachers' classroom processes, and secondly, it is about the process of assessment (i.e. four steps) which relates to product and not about teacher methodology in the classroom. Thus this formative assessment does not correspond to their definitions cited above.
What does each of their definitions represent? The product definition taken from Sadler 1989 is straightforward: criteria are used to judge the quality of the work in question. The other of classroom process is much more complex and convoluted and is much more to do with who has decision-making power over whom and who decides what is right and wrong: in a social constructivist model of learning, negotiation of meaning, understanding and action would seem appropriate. This does not seem to be manifested in Black and Wiliam's definition of formative assessment as classroom interaction despite later claims to links with theories of learning, for example Stobart specifically claims that "the learning theory approach which underpins current AfL positions, including my own, is probably best described as 'social constructivism'. This seeks to hold in balance learning as a cultural activity and as individual meaning-making" (Stobart 2008 p151) .
In addition, they seem to change the definition of formative assessment by equating it to and confusing it with feedback (Black et al 2003 p14-15 ). Sadler's article effectively describes and discusses formative assessment, of which formative feedback is an integral part and which takes place when the assessment has been completed: the assessment can be carried out by the tutor or the learner, but the feedback must be used by the learner. It follows, that, to understand the feedback, learners must also understand the difference between the initial assessment and what is required: therefore learners also need to be part of the assessment process. This initial assessment is summative assessment. By not naming the initial step of summative assessment, the whole process of formative assessment seems to have becomes confused by Black et al. Near the end of the book Black et al note that their work has clarified the concept of formative assessment (ibid p122); this again seems to return to the original definitions cited at the beginning of the section as they have done intermittently throughout the book.
In a book which presents both a theoretical and practical framework of formative assessment, it is surprising that firstly, two separate and disparate processes are presented, secondly, that these are not acknowledged as separate processes or explained in relation to each other, and thirdly, that the interrelationship between the theory and the practice is not discussed. Stobart (2008) demonstrates how assessment has been used over the centuries to perpetrate social injustice. Exams for selection are an example of a negative and destructive aspect of assessment which attacks and devalues personal worth and ruins careers: these exams have been categorised as being "summative assessment" in the AfL framework because they perform a "summative" function, and it has been contrasted to formative assessment which is purported to bear none of the negative stigma (Black 2003b, c; , Wiliam 2000b Wiliam and Black 1998) .
Confusion between Functions and Process

Formative and summative assessment tensions
However important these considerations may be in terms of function, this does not provide justification for an artificial division between the processes. This is another example of how the lack of clarity in one area, such as the conflict in ideas of assessment as a function and assessment as a process, can lead to wider confusion and an unnecessary and undesirable conflict between other definitions, in this case formative and summative assessment. If assessment is a single process with more than one function, then the process cannot logically be divided and the process is the same regardless of the function.
If the difference in the kinds of assessment is in terms of process, either by being distinct and opposing processes, or by having one as an extension of the other, then in the first case the division is already logically there and cannot be imposed and in the second case cannot be affected as one kind of assessment by definition would entail the other, regardless of the functions to which they are put. This difficulty in defining and dividing, and the confusion caused by function or purpose driven distinctions is further evidenced in practice. Black et al themselves admit that "some have argued that formative and summative assessments are so different in purpose that they have to be kept apart. However, our teachers found it unrealistic to practise such separation and so sought to achieve a more positive relationship between the two, at least for those tests where the teacher has control over when and how they are used." (Black et al 2003 p31) 
Teacher rejection of separation of summative and formative assessment
More recently, readjust their ideas on using formative and summative assessment to support each other in the classroom context, essentially because firstly, teachers refuse to separate the two (Black et al 2003 p31) and secondly, because of evidence collected from teachers, who found the usefulness of using summative assessment for formative purposes (Black et al 2003 p55-6) .
"Although most of our teachers were able to remove the conflict between formative and summative assessment for some parts of their schemes of work, frequent summative testing dulled the message about the means to improve, replacing it with information about successes or failures." (Black et al 2003 p56) This would seem to demonstrate that most teachers (even those teaching to the test) do want their learners to improve and that their teaching is tailored to this aim.
"The overall message is that summative tests should be, and should be seen to be, a positive part of the learning process." (Black et al 2003 p56) Since Black et al and their supporters excuse the vaguity of the supporting theory by insisting that the studies and resulting advice have been predominately empirically and practice based (see below in section 4) it perhaps is indicative of the importance of this deficit in strong, coherent theoretical framework that the teachers themselves, for whom the AfL paradigm has been formulated, have trouble putting its conclusions into practice.
Back-peddling on theory: Black and Wiliam
In education, research pressure tends to divert energies to developing and examining classroom practice and providing evidence to support this: "the demand for evidence-based practice gives relatively little priority to theory" (Tight 2004 p406) . Broadfoot and Black (2004 p10) come to essentially the same conclusion. To summarise, they acknowledge that their initial work on formative assessment had no firm theoretical basis but instead collected findings on research relating "to the notion" of formative assessment: the term notion is vague and unsubstantial.
" (Black and Wiliam 1998a, b) did not start from any pre-defined theoretical base but instead drew together a wide range of research findings relevant to the notion of formative assessment." (Black and Wiliam 2009 p5) This begs the question that if no theory was involved, how could they effectively and precisely selected relevant research for their review and paper. Indeed, Biggs 1998 , in response to the review paper challenges the decision to exclude summative assessment from the choice. Black and Wiliam 2009 summarise their past work and note their achievements and also signal certain deficits in theory. They conclude that Black et al. 2002 proffer practical advice and practices and "presented on a pragmatic basis, with a nascent but only vaguely outlined underlying unity" (Black and Wiliam 2009 p5) : this work had drawn on Black and Wiliam 1998a, b which "did not start from any pre-defined theoretical base but instead drew together a wide range of research findings relevant to the notion of formative assessment" (Black and Wiliam 2009 p5) . This reflects exactly Tight's conclusions on research within education departments, which is, that evidence-based work has eclipsed considerations of theory. Black and Wiliam 2006 "Developing a Theory of Formative Assessment" does not deliver on the expectation produced from the title: they situate their practice within frameworks of 'pedagogy' as recommended by Perrenoud (1998) , but it does not develop the theory. The following citation confirms this and qualifies their focus:
"Subsequently, (Black and Wiliam 2006) we explored the changes that occurred in the classrooms of teachers developing formative assessment, and proposed a theoretical frame for the study of such classrooms. However, this theoretical frame was grounded in the data collected from classroom observations and interviews with teachers, and no systematic attempt was made to connect these data to work on such topics as classroom practice, or the regulation of learning." (Black and Wiliam 2009 p6) Again, as signalled by Tight, the principal priority is on classroom practice as opposed to pure theory of principles of assessment. The same can be said about subsequent work which is delineated in their summary: "Other recent work has focused on aspects of implementation, notably on effecting change with communities of teachers (Wiliam 2007a ) and on problems of superficial adoption (Black 2007) , whilst both the book by and the studies of the project on "Learning how to learn" (James et al. 2007 ) have discussed the learning principles underlying formative practices. In the conclusion of our 2006 article, we raised the wider issue of the role of formative assessment:" (Black and Wiliam 2009 p6) In fact they seem to do everything but look at actual theory of either assessment or formative assessment and this is explicitly stated:
"So our first aim in this paper is to provide a unifying basis for the diverse practices which are said to be formative." (Black and Wiliam 2009 p5) If their aim is focused on 'diverse practices', why does their paper carry the misleading title of "Developing the theory of formative assessment"? In fact, why mention theory at all if this is irrelevant and it appears to be through out their work: irrelevant in as much as they pay it little attention, not that it lacks importance and priority. The use of the definite article in the title of the 2009 paper may simply be to distinguish it from the 2006 paper, or it may be implying a monopoly or claim on formative assessment theory, which like the 2006 it fails to deliver on.
Acknowledgement of the danger of theoretical deficit
As concerns theory, Stobart, a key member and supporter of the Assessment Reform Group and AfL, voices generally held beliefs:
"AfL is best viewed as an approach to classroom assessment to support learning, rather than as a tightly formulated theory": the 'spirit' of AfL is important for understanding the "approach". (Stobart 2008 p145) After 30 years of AfL, and despite world-wide research on classroom practice it seems surprising that he believes that "…our understandings are still at an early stage" (Stobart 2008 p145) . Stobart recognises the problems inherent in this. There is a danger that this may result in AfL being seen as "a series of classroom 'handy hints', rather than a theory-driven approach to teaching and learning" (Stobart 2008 p149) . He further notes that "This does not mean that there is no theoretical underpinnings; simply that it has not been organised, and may not need to be, into a stand-alone theory" (Stobart 2008 p145) They seem to have taken theory as follows: the empirical work they examined had theoretical premises, therefore the results of this work had a theoretical basis, therefore collecting a number of these ideas and using them as interventions in the classroom meant that these interventions had a theoretical basis, therefore they had theory -a conceptual leap and non sequitur.
In fact feedback and FA are part of theory -but they have not linked definitions with theory, nor the fact that these definitions are required to be linked to process and then translated in practice, or at least linked to practice.
Proposing a theory of assessment: summative, formative and self-assessment
Taras 2005 uses definitions from Scriven 1967 and Sadler 1989 to explain and interlink the elements of the process of assessment. From Scriven (1967) there is the definition of assessment, and the original distinction between summative and formative assessment. Sadler's theory of formative assessment and feedback (1989) provide an augmentation of Scriven's argument. From these, extrapolations both from their work and Taras' own work on assessment and self-assessment provide the links and the relationships between the elements and the rationale which sustains them. A brief summary of this argument follows and the rationale which makes this a feasible and working theory to support the principles of assessment for learning.
Assessment is a judgement: parameters i.e. standards, criteria, context etc are required to make this judgement. These parameters may be implicit i.e. in the assessor's head, or they may be explicit and shared with others. 'This chair is comfortable because …' is a judgement which shares some of the parameters with the listener. In an educational context, judgements may be of process, product or interactions. Therefore, everything can be assessed and this ubiquitous process is often taken for granted and rarely analysed or broken down.
However, Taras (2005) argues that making this explicit enables us to both understand, clarify and hence improve it. How the parameters of assessment are weighted and used can vary: Scriven's (1967) definition requires the weighted criteria to be justified according to defined standards so the assessor communicates to others how, why and what priorities are attached to the assessment and the final judgement or grade. Sadler (1989) , within the context of formative assessment in a multi-criterion academic piece of work, focuses on the importance of sharing and understanding the principal criteria in addition to being aware of implicit, basic criteria that only come into play when they are not respected at the level within which learners are working. For example, the criterion of punctuation would not be used or made explicit at university level work unless it was not respected.
Both Scriven and Sadler require the sharing and understanding of the assessment parameters between the assessors and the assessed.
The result of a judgement or assessment may be represented in words as feedback, or in a summary judgement in the form of a grade or mark in accordance with an agreed scale. Feedback, according to Scriven's definition of assessment, will justify the judgement: if it stops there and is a summation of work to date it is called summative assessment, if the feedback is used to update, change and improve the work, it becomes formative assessment. Sadler's definition of formative feedback requires all feedback to be used in order for it to be called 'feedback': otherwise it is merely information produced by the assessor. Sadler requires the understanding of the parameters and information from the assessor as a condition for formative feedback. Taras (2005) argues that all assessment, including formative assessment, requires and implicit or explicit judgement or summative in order to provide feedback which may subsequently be used as formative feedback and become formative assessment. She provides a formula to represent this: SA + feedback = FA This framework provides definitions of the terms of assessment, how they inter-relate and the process which links them. It makes it clear that in this framework assessment is defined as a process, and does not add the confusion of functionality -the process of formative assessment can only be said to have taken place when feedback has been used to improve the work; whether this work is used for accreditation or within a less formal arena does not affect the definition. This is the theory which can explain and justify assessment for learning because it firstly, supports the principles, secondly, clarifies the process and thus permits it to be monitored and improved.
The above argument and rationale seems appropriate for discussions about product or process assessment of specific academic work. For the context of classroom interaction and learning which is the focus of AfL, Black et al 2003, proffer four interventions which formed the basis for AfL dissemination and support in schools, so it is appropriate to examine these in relation to the assessment framework presented above. However of these four interventions, three of them i.e. feedback through marking, the formative use of summative tests, and peer and self assessment would be product assessment and therefore appropriate for the above rationale. Questioning within classroom interaction should pose fewer problems for a formal assessment theory than Black and Wiliam would have us believe because this is in fact the ideal medium for negotiation of meaning within a social-constructivist theory of learning.
Conclusion
In this paper we have examined the claims of AfL in terms of theoretical consistency. It has become clear that even those internal to the AfL group have in hindsight lamented the deficit in theory. It has been shown that the theoretical problems make it difficult to apply its innovations in practice, as teachers (external to the AfL group) have found it impracticable. The problems themselves can be traced to a lack of clarity between the roles of function, product and process definitions of assessment, in a lack of transparency as to the relation between summative and formative assessment, and logical inconsistency within the idea of assessment as a process. It has never been in question that a solid backdrop of theory is essential to the working of any framework, and so the issues caused by vagueness in this arena is no surprise. However, the aims and ethos of AfL is valuable to the education community, and as such is deserving of a robust theory of assessment to support it. This can be found in the definitions of Sadler (1989) , the work of Scriven (1967) and the theory of Taras (2005) which bring together all of the disparate ideas of formative and summative assessment into one cogent theoretical framework. It has been shown that this theory supports the work of Black and Wiliam and the AfL framework providing it with the substance it needs.
